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Plant galls5 are formed by a great number of insects, of which
the gall-flies of the Hymenoptera are perhaps the most specialized.
A few other animals, such as mites, also produce galls, and
parasitic fungi cause outgrowths or other modifications of normal
growth comparable to galls. We will confine ourselves, however,
to insect galls.

Galls are structures produced by the plant in response to the
stimulus provided by the insect, and serve as a protection and
source of food for the developing larva. The galls induced by
different insects exhibit an extraordinary variety of form, specific
for each species of insect. They range in complexity from a mere
rolling over of the edge of a leaf, to elaborate outgrowths, involving
several different plant tissues, which surround the larva. In some
cases an opening is left at the apex of the gall, through which the
mature insect will eventually emerge. In other cases, the gall
forms a closed chamber, which may be subdivided into smaller
chambers. The specialization of morphogenetic stimulus provided
by the insects is illustrated by the fact that more than 200
different kinds of gall occur on the oak alone. An example of a
complex oak gall is the large many-chambered gall of the gall-fly
Andricus californicus, which may attain twelve inches in circum-
ference. Another example is the familiar smooth spherical woody
galls formed on the leaves. The galls formed by another species
of oak gall-fly are crowned by an outgrowth of thorns, and in
still another the gall consists of a central chamber completely
enclosed by a tangled mass of branching thorns. This gall is
formed on the twigs, not on the leaves.

It is a very important fact that galls are not merely masses
of hypertrophied plant tissue. They are often very complicated
structures, involving the conformable development of different
tissues, unlike anything which the plant produces by its own
unaided ontogenetic processes. This 'organismic' feature of galls
applies not only to their structure, but often also to their function-
ing. Some closed galls split open when the contained insect is
mature, thus allowing it to escape. They may even be provided
with a lid which opens when the insect is ready to emerge.

The nature of the morphogenetic stimuli which evoke these
extraordinary responses by the plant tissues is unknown, but it is
probably chemical. All efforts to produce galls by injection into
the plant of substances extracted from eggs and larvae of gall-
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